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(54) DESIGN ASSITING DEVICE 

(57)Abstract: 

PURPOSE: To provide the designing assisting device 
which finds the design values of a rational component 
to be designed for properly attaining restriction 
conditions and target conditions and then reflects the 
intention of a designer on the design of the 
component. 

CONSTITUTION: The design assisting device 1 
automatically sets proper design values regarding the 
component to be designed such as a constituent 
component of an automobile on the basis of various 
data, etc. The designing assisting device is equipped 
with a satisfaction degree conversion part 8 which 
indexes the respective degrees of satisfaction of the 
restriction conditions regarding the component to be 
designed and the target conditions of the component 
to be designed as membership functions and an 
optimizing process part 9 which totalizes the 
respective membership functions of the restriction 
conditions and target conditions and finds the best 

solution which makes the restriction conditions and target conditions attain proper degrees 
of satisfaction as the design values of the object component. 
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immni] imttgtscfioiiigfttsitii*, aa-y 

x , isttl- < # tfctttt &§C 0 n n i: H 1 5 Wft*tt a WTO 

« «a< t# a 1 1 « £ c t *■ # a t -r & ew-san 
v/x li 1 ? * w»-r 4 r- 9 ftf #8 * 

M*fl 3 ] ICUftfRtt, WE* v 7 7M 

E> » 7'MS*£SM£IE-t*> » 7HS:«E 
IE#g£Hx.4 3 t *«F«i-r*BI*a 1 Xti 2 i:E« 

[0 0 0 1 1 
[ 0 0 0 2] 

*$«1-*fc*&OHffS**«!* f , #^B3 6 3 1 6 8 

tttt2:»»aii, »«r-*Xtt»«*fftrA*l'*fc 
jatfEttf- ***jaa-f fcifiiT i> 

ft + 4 fc «b U , w ©**>E1Ittlt£»§« S: f 0 ffl -f 4 - 
krt s -C-§4„ 

[0 0 0 3] Lrt>4U, ilWfWflfa • Wfc-Cli-ft 
fti*#fl<0tt^i«^jt)St4£>||7)f*4. g» 

i^v>u^jnci£^$ii4iiifi]t:*'), «*.ix, lems 

fcHHSK, (Mi, *<.»*«BE^1ikA«<E*0^»«) 
L»4Htt*gi€Lftitnifft<bftv> 0 .K^-ft, 



fix % tzir. i\nmrn<r>i%*\'^\ •> 5 a u - -> 3 

43M£ii { , LT*flHfc 3 ftoo**. 

[0 0 0 4 J 

tf&WPftLi? tt4»«] l>Lftj& { <b, 
t «c#ii*Sft**>WFft • H«Ul&J8t4*6\ fclT0> 

If, aft*«5« B , au<i, «S<7)SBD o 0 (:«t4f^*§it, 
io sfcwi, #B^<o*ifttg6(craaLTi£ff-t'<!' tori* 

JtJ.O«3i-C*4o KSt£(i, ClitfcfcflUfeftfcJ&S* 

OiSW^, igffl -^afflftftigSIEIfcirlEff*^* 
t#ftW> 0 ttoT, ^(Oi-jft^aT-CIl, 2ffi65ft«fr 

*m:±4a*oasttsft-cii»*#*!>B< . *^ 

li, LTt, SatfotBt ^ft4$S*^ft 

[0 0 0 5] *W£fcO*FffiXlittftMt. 
ao H^Uff4tttt«re-&-UJte*t Lr*»f><t4*', # 

•9, ^ftOfFffi^litttN^^jt-TLi Oc ZOtz 

Sr3t#1-4KA**, -»i:ftSii4o L^Lft* r <b, ii 

ft«Lgl±^LT^T-|±ft<, fg-pT, 
ftKtg^ft OB3^* s SI * *LT v»4 o 
[0 0 0 6] *«^l±, JJ^^^IfCjSATftSn^t 
30 C3-e*9, *Olfl5ti-4ti4li, M««^&CF§« 

zzttfx-zz, tm^m^m^mt 4 r 1 1- * 4 . 

[0 0 0 7] 

l»B«:l»fti-4Jt*0#aat) f ftfliJ * 
I: JS ') mft&i* R V g «ft ft oiRS 4 > > / < •> » 7*Ma 

40 li, l5ltit*gB 0 D p<7)®^ftl3:lt{it, §ar--^»t:* 

t5 ? § {| b 1 4 § § * oiUJEK * y< > v 7 7"M 

<tSy f itf*<t^iijEft^^aR?riI^i-4i t**-? 

4 C 

so [0008] ±c««oettsaweii, mwmr. 
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f:±T«nJSI'irx > ->* >v ^ > h Off iajgftOttB, 
ffigt D a D hoT^^, x>-/>7>>ib£it4&ro** 

v * #« l fc±ras?r a 4 x > > -7 $ > h ottcni 

it4tttWa«FDOttai«, flixlf, 3M«I»l^ 

**>tta*a?*4o ztihn&ftu. «<a, att-a© 

o' < if ffi 4 £ t a» t L T && 3 *i SffittS * aatt 

#*ftro*j£BE«r»j£s mm. aao~i. o) i: 

Kli, 7ryWl»i:J; Uvn-y7 7 , MSft$n, 

->y7 , aa t afc*i4. 

[0 0 0 9] ±Etttti**«li, ±E»E*«»^a 
i:t. *»*>*«j£ks: 7 t v astraac i •) > »< 

t!£ftO&;< >/<v^Bft*«^L, P"0> >^*-> 7 7 
Mt>4£*»J5La**a, ai4Ktm, CTilf, £tt 

*»4K«-f[oft«ii, aawttoaaataasaoa 

Officii «^it4I£fttOS#£f£glftU£ 

[0 0 10] Lv^teSsttUfcuTIi, ± 

i*K)4o Affile J: »)»f>ii4«aJRtt, 

•> -j -fm.<r>--Hi)\ ffi7jOp( >m'-> v 7ffir JR4 i:i 

4<, **{bt?i4tt-c*>i), ***»4^ffi«=i««am 

IfiJ±t08«>At + 4!a;tt-#O5Rat-S:LTi»4e 
[0 0 1 1 ] *ftW<0Siz*f4 Li»*«»*i:Ut»-C 
14, gRfllllcJ: D»^ftfc«a««ie*ftRO f /Xlil 
a*ft©r-**«*+*r-i'«**R**u WE 
»£*aa?Stt» if- 9Vkt^L9>f- 9 iz&cs 
I, aGMti*ft&tFB**ftO.>i >'<v -v yHft^S 
»K€t4. *§&^oMi;<tfj|4*S6»C-li, »G* 



fcft*n*Kn«aft+'« , f)E> 7 yisa* 

Sil)*jEt4> >^'v 7 7Tiaa<|jE#e?rfilx.4o 

4 »* C J: ft If , yBBtt» jE^ftAWSWft 

I!|T-^ Wtr; 7 , Hft«rtfiEi-4fl5-C. 4 

awawnaaRiraa #<oftjioe»*Bi ij t#4 1 1 

tU, fta*Sr**4gBfi:*5v»-CEtt*0±ttUJ: •) 

io [0 0 12] 

v>*Ss«i:ovciWU:KWt4o B l it, 

»W-3t»*lllii, ift»Xtt*p©H:W-«rS«+4fc 
Afll*««» EP*>, tf-^XJiB 

«rA»t4fc*OA*i61:3 t*«xTv»4 0 

(4, x-?S^^ffiL^&a-r---^^-x > in*., 15ft 

20 tteis 5 , ftu*^ • g mm&saima s a cmMie 

1f.SB7i:^Sc$n4t t tic, i»JH&31Xlif - ^aa 
^r^TT^ttSOrSSB, BP*,, «£ft|ElMIS8. SititSaS 
SB 9 St/tt^jPJgB 1 0i:iR?ftTv>4, 
[0 0 13] fc7F§Stt2l4, -«6!l4CKTf^7l/ 
^$rHi, »Jfflia54 ICA*1-4AtHf«lS0 f $IJffll^4^ 

feB»&n*ai»flM(it«*i-4. it:, wmuAU, 

Atb*^12, 3, *lf-^^-^5, 6, 
tt^SS(!8, 9, 1 0 *«£IC8*U ii^SU-'IflgO 

so x.if, sr,D D »<7)}i«e{i, js«ft«, iffajga, 

4 t'i:ntSf- *fr<0^fl:#jtRtFft»»a 
E*«6 li, IS:tt±<7)SiJ# ! 3*ftSO ? ^#$^4B<i^# 

- * 7 7-iasi: rat 4 f - * a tea u $ 
fc, a«EBUE*«7ii, tttt-*oa«EW4»it^, a# 

SrEaLTi->4 0 

[0014] aaaaaa 8 saiweaa 7 7j> <•> f 
- ? fraiu l, aa±w«fe*ftao f Ktta* f «8»i-4 
00 aa^fUcMt, > >A->7?r4i&££*£i£-t4 0 ^ 

1 If, Ktt , *tft8Bo°o t L tx > v > -7 ^ > b 4: S5et 

A-taavji.aa* f c 1 0 £#.69i:± c 4»jh, ep 
*>, EH-±<o»j^7jq*^f>ii4c aj£.saaa8ii. ^ 
*>4a«-wi!j*EaL!taaii]Ea«7 or- ? 

i , x > v > -7 ^ > h oif <a5eftUM1-4B!ffl-W*!joa 
so [0 0 15]*/:, ^igftS!iaffi9l4, ©J^^f+Sc/B 
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s-t « sc d d b <oetnt * £ a t z t a* x- § * . 

[0 0 16] ISC ttlft^jlJWl 0(4, A#£ffi3 
feggB l 0 1: i *) S iifcttlHl£&* I , att-ttS » 
"HM-"^, vSiW-vaVfrfrTo 11214, ISftS 

[0 0 17] Rtf-***, A**«3i:lorBWKa* 
t . (4, ffilft ■ Sffift£Kettffl;6 S 

wettaiEftw 7 <of- 9 zmm u mjzmm&u 8 iz 

T-rtXtftZ (SI, S2) „ m8.Bt$Z&M8li, 

m±mm%mzM? * > -> * riaa* gfjwc 

**2^«*i-4 (S2, S 3) o wlt#l4, Z.<n*> 

I-f A*SS2?:^LT, 
yrBQIkt«iEXttKJ!"r* (S4) o 
[0 0 18] fflflf#i f . Wcit±B®ttZEfcmiA 

mzmmu 6 jgLV&mi&.mm 7<r>r-? tita u 

MJ£KSE*»8Uf-i'*A*t* (S 5, S 6) , iffi 

8 (4, iMffKBat«> 7 7i»a* 

B»H)K£StU MfPflU 14, £j£L£p< 7-/M so 
mm^m.2\z^7Tsti> (S6, S7) . Kttl'14, 

> >><v 7 ■/HfttltBL, > >^*-> 7 7Ma*«"jEX 
li«E1-*-j2-5?3i f *4*#, A#£M2£^LT, > > 
^•>7-/B8tt*-»iEXli3EM+* (S8) . 

[0 0 19] MNftl I4MU, ttlH6aE1l«5©^- 

^tttti^flisBi ouxau strongi 014, *jq 

aU-v3>$rtfV\ •> 5 a U - v a > Hfcfcifi&ftgg 
*«8«:A*i-* (S9) o B£ftS&«8l*. > 5 i 

i/-v 3 >fsmso^ ^v^risafcaaftasws <o 

t:A*J-f* (S 1 0) e 

[0 0 2 0] 113(4, m%>4kftRlfE%4k#<nftmt1} 
&£8lB%'t&tzib0)ii%.WlX~$)Z a f§3<7)i$LWllZti\.>X* 
Um&y *>'< s sv7m* W*>, iiJES (1. 0-0) 
H3<o#Uil4, tttt$a, 1*U(4\ 

PR if, «fb*fto^>^7-/jqaAt, I**ft*> 

> >m*-> v 7HftB tOSjftD*', ftJSKl: I-T^je* so 



Kit • i «sa«xs«-c* o , zui^xnhixz m& 

ft. ED^, £ftl*/'"LKl4, ftJI)Bi£fiiLtf^c 

[0021] ft/h*^u-*atfflv»/-aaii, wto 

(4, 77->*<$f|£i- §Iff)ft-, «i*W(-:ft4ftv»i«£ 

teffiB«o««ft* t3 P*&fl:-?ii, lot, mM^frott 
Bgcor5]±tIa'b^i:1-*l5It#os;Ia7^'S^?i^-^.c s 

/i, ft/ht^U-J'Irfflt^t, ftjgJBW#<(4, ±if 
OiD < , 7 7 -f $IJ^ • g «<75^fi±(;ffltt 4 t I.m 

*>, WWWUfttfiV'jtlJEft, sfe^(4, ffiJtttUJUSft 

#x.f>tL^ c lot, Wft^ftRO'Bff^ftOidJEfti 1 

«UB«t4KttKa*Jt«KiSftUESE-e&, §B^.O 

X'ZZo 

[0 0 2 2 ] EI2U*5^-C, ««ftjaSfB9(4, ft»ft 
tm***fTl, (SI 1) , L^4^> tttt?flS 1 0 
(4, ft®ftj!!iag|5 9 3m£LfcM&tttNtl=&** . 
-> < U-v s >£fi"9c ->5iW-->3 >*g*!4, S 

L (S 1 2) , KttiL^t Lv»tt-C*atfl«rUfc* 
[ 0 0 2 3] ffi/3, Ktt#l4, ±EKtt-fil3i { Ktt#Ojt 

nir l t v > 4 v> t mm i fzm&, wain* <om m s 

If> rBJa«SIMtiEt»*1-* (S 1 2) o 

^B^CtS* > >^v 7 7*KatiSi^jE1-4 (S l 
3, S 1 4) . 1-UI4*, ag»x>y/7->> h "rlSx. 

^L, 13 izm^ti>ia< , |i>-/>7-)> H:#* 
Mft*ft«>^ 7 y»a*«ac-c^l- i n CUE 
l, jfofftaftw-Jts-stfft* (si 4 , s i i ) . *• 
*** > > -> 7 7 , R8ao»iEi4, > > /n* •> 7 yraa^s 

^IS:ft#<0±tlUJ; Oft«sn*lg«-c*>K ftoT, 

> > m'v 7 ywa^-f L t *6itW4»«tMi 4v» 1 1» 
t i.i:gA-C 4 Six* t cot?* •) , HilfL&ggG 9 <r>* 

> 7 ^Bam-fRii, Kn-tciRufi-fj-r u. 

UEt^l * 7 ^HfttlVlb*^ (Zl4gtS* 
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8*W;t4 s tU Jot:, ££©M&*tt (Xii 
[0 0 2 4] jkMiUm&9lz£r>X%*>btit:1km% 

e nmm^m^ £ , mt^iuw ion, •> 5 a u - 

ettttwaS*flBrt* (S 1 2) „ KIT, *»*»*^« 
(SI 1-S14) <4, £-HCC-CT, l^ill^ffS io 

«g* 1 1: Jo <b*i*„ 
10 0 2 5] tttt^ftttSl t:Tl?cfcxvv> 

•v> v h«DSIt^t:BBLiftWt4, 04 14, x>->'>-7 
■>>K0E*««:^+**««H-C*»>, 0 5(4, x> 

mm) 

toa-> 37? 

•1 & '? booni ng noi ze) 

±m % bWhfr%M*), x>y*>v>> H i - l 4 i: 

it, xv v > osn $r mm x nwrn-t *> ito* * & 

■f , x > v > o £fi 4- KMffl L ft & PMf tt* l R* $ it * o 
x>v>^">> M 1 ~ 1 4 (±, 5lft!|#ttJ£JW©&«# 
tt t: W L T fc , *Wttlfe K £ U fc» + $ fctt * ** S it 
&rt s , *fflTN4, x>->*w>> McBSHI-f *JATW2 
0(7)*ff#'tt, BP*., T -f KJUfiftRlTiffia^x-? 

(x>v*>jg|&) (4, $Lmi-tMZf'(-*<r)r>><?> 
* t£ f i: I •) ft*. Llox v > E aMtt£«*tt o ¥ 

[0 0 2 7] 0 5 Ut4, VUI/-/3'/ mttgcffl^ 

>y>E, x M 1-14, ¥ftB, ■»?•* 

a >S, ^-VTrt*, iKEStf^t LTjj^ftT 
vs. Uffc^ilS&l 0i:UvUi/->a/i;j;ot to 
&e>*tfci|**55 J , 0 6 £1/0 7 U^SiiTv»4 0 -> $ a 

^;VC*ib4o fcfc, 06&l/ r 0 7 icfcH'T, lOOdB 
(49. 8m/s J (Cffi^i-^c 
[0 0 2 8 ] a»rt»4v 5 aV-v 3 >i:£o'|, ftigft 
tt***TTfc*U, J3LT<04nSi**ftRVW 

: T 4 K>HS»* 2 0 - 3 0 Hz 1 
0 75S1 5 dBft«-f*i£4K, 15HziiOtft 
2yx-i> Sr^IS65i:JipiSlJi-4o so 



*o £l7bSfc4 0>x>v>-7t7V}- 1 l, 12, 1 
3 . 1 4 #x > > e OgrJeftSCES J? nj c x > y 

fc'K *WO«[*-«Mi»«-««T*x>->'>E(i, x 
>y>v)/h 1-14 r^-L-C¥ftBi:S#ett 
* e x>y>vO> h 11-1 4 O&gf^fti: LT, 

ft, ^ft-bOttttK&li. 3*x#lRjJ*fl\ S|)*>, ±T 

&i4, #tto*wnfttiaffiLrj3«), PJx-if, x> y 
(4, tiT©ao«i**n*. 

[0 0 2 6] 

x>y>-7»»> mtt (gft) 

ft (V7H 

« K) 
ft (V7F) 
ft (V7H 

Mfifctt : ttffl $ n *B»t«»ii, 4 ocox > > -7 *, 
>Yl 1-1 4W^tt73lfi] (XYZ) wifia^SK** 
0, -&Stl 2 0IS6t^^ i fflv^jt* e Ifiajea 

[0 0 2 9] U8 14, 7 4 K*«ft«)fittU«l2±ei 

0 914, *6,lvi-?ojit«i:i4||M^ 
•>7-/BB»i:T«-r«Hi?**« Ii:, 01 0(4, x> 
^ H 1 tCK LX3g^$iX^SIJ*ti^#£0> >/< 

iSSg 1 (4, M£K£&« 8 i: i IJ , 7 K^fiMOfi 

2 0, 2 5 , 3 0 HzO3 
o©Hftft|=ov»Tttjeu i/c, 0 9lC^TSn<, «t» 
1&a5'x-^Ojip«i:fl.4> >M->7 ^Mftt, 1 3, 
15, 1 7 Hz <75 3o<75!SiSlii:ov%TI5^t^o 
[0 0 3 0] * fc, Kff%«ttft ] (4, 8 
CJ: 17, iy->'>7^ f- l l izR-t&t >M*-> 7 7*159 
1^, 01 0t:^t5D<±T73l6] (Z»^[6]) , ¥^ 

no unarm) Ro-'Sft^rsi (Ya>*fi6j) w^ias-cra 

y^BSa (0 8RD-'0 9) fc, *H&*fti:H+4*»t 
■>y7*HS (010) tic«cfjs % ^«itiaggB9(;«t 

•tt^iisc 1 oici i) -> 5 a u-*s a >i'n^> 
tzc c<o^m, 01 15^01 2 UTvi-lSiiw^'v Ujd 
lltl/^JW) o#tt^?#f>n^o 01 1X^01 21: 
(4, ftiSft^*irOv 5aU-v 3 EP*>, 06 

Ri>'0 7 [Z^+tBjlSl/^/Hi^ai-C^Sil, ftiiftlt 
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9 



10 



[0 0 3 1 ] ttz, ±E*»ftlt*UJ:01»<ait.fcllft 

IMS 

N). 1 ±T^(6) 0. 18 

Nb. 3 ±T^|6) 0. 18 

N).4 **S^|6) 0.21 

N>. 1 *ifl7jfpj 0. 36 

to. 4 *K7jfa 0.38 



i:T«.TU*+. 4iS. TfcKfcV'T, N). l7iMN>.4 
14, x>>>-7<>> h 1 17b£l 4 

0. 18 
0. 26 
0. 27 
0.38 
0.67 
0. 77 



7 4 YfrWftl (30Ht) 
*ft)!vx-?(15Hs) 
4'ffi&->i-?(17Hz;) 
T-C K^JSU (20Hk) 
4>ft«yx-^(13ft) 
7 -f K*«tb (25Ht) 



±S^«b^ib*^JIl9, i>v>77>H 1 (1*. 1) 
S0 f x>v>vj7 > \ 1 3 (N>.3) <0±T^|6]OgtH6 

>-?7> h l 4 (N>.4) CMU WS^lRjoSU&fcSW 

»»tt* f . Hi 3 suns i 5i:ft?}iTi>s„ hi 3 a 

sua-c^stir^*,, in 1 3 Rirm i 4 c^stia J: ^ 
c, ss«>*iSfi:*i*?i4. i^wftigft^tut^, 

T -f K*«IMl*ll^fW9C|l0±i-«t ttU, 1 5H 

«a<ttt*?<ijfc«w»j£Kd t *^ 1 3 h zim<o>p& 

* I : «t 4 t <7) t ; * h t # x. <b ft 4 o 

[0032] IfflJ; -9 t-, ±l£iMt:£«i£S 1 (4, so 
ft«fc«8 KT, «*b*#Rlfl«*ftO#illJEgE«r7 

r ->* -f sawiiffiu i i9 ^ >m-> 7 7*n»fi:i-*o sit 

- * ft C «t ') £fl*£ft Sr **ft Lf#& fjttttt * *i§B? 

ft t am s momfius. tana*®* t n 

«d * SK)*^<osc D Q DiHtug:ft s * a z 1 vx- § * o 

[0 0 3 3] 

Rttu $ -£ i z b £ *tS:t|-£«Stt * *«t 4 
[HBOfSJji&taflS] so 



[HI] **iflO**«i:«*Ktt!E*««0**^fl: 
IH2] ttW-i«*«i:J:*ttW-3E«7*o-txt*+7 

[H4] i>y>v7> t-wsei^j^^-rw^mii-e 

£ o 

B&gM&BT-**,, 

[H6] «ait«-#«ruuit*r-f K>Hfi»»tt«)->5 
IB 7 ] fbittftJIflj i:4$lt * * fiJl v x - * v 

7-|W»^Tat«lB-e**o 

[B9] «t>fta->*-?»ttUft*l«*#4r> >/<•> 
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